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64) imxo&m *uyj>m&mim&J:zf*uyj><Dn&i3& 



(57) 

Sfefe^i, (B) (R2 N) k MXj-k (MttH»!«» 

(b) t^Lx^^vwsr^-rsfk-gife^^artn 



(A) a**S&£ 



^ (R» N) » MXm ^ - 



(B) 



(C) *H£0 



; 



(2) 



&m¥l 0-3 3 0 4 1 6 



> * £3irt# t -r 5 f- * t , 

(B) Tfc-«* (I) -C***i5aiMtJBr? Kfb* 
(R2 N) k MXj-k - (I) 

**«», «ft**a* ^»ywtftfbjc*s* *«s/ 

y^«*fctt, K* % MR, y>\ flQR43J:V4r^3R^ 

5 2 <@4) R#El^ fcigIS UT 2 fl<Z»*ft?-friB 

^ N ^>If, «*JH : F»l-2 OOKfk**^ j^ig 
W«1^2 0^B^ft(|«**I, &***», 
^ ****** fctt^>f ****** U j-k#2« 

(O (c-i) #a&Jg{fcim 
(C-2) ffl7/i/^^t^MM, »J:ot 
(C-3) g#&jRrS Kffc** (B) tS^LT><2t->» 

[000 1] 

it^*^-^ (*> a*fft#»feftaj:5ftff««* 

[0 0 0 2] 

[0 0 0 3] ifc, ^a^ettre*^:^ va*#*r 

[0004] *e>ti«is«fu^u7-fva*ffltt«Et 



LTfc*if«*«¥8-2 4 5 7 I 3*H*«fcl*, 

v-S*^****?-*:/^ s Kfk^ftiryu^y^f 

[000 5] Organometallics 1996, 15, 562-569 

fctt, [Mes2B NCH2CH2N B Mes2]" 2 -C**ft5 
fc** (*y*T5 K) Eflfr***Sfltt*4£0*tt 
Aa«S#*E«**t, ro«#fi^^i^^a^JStt*« 
a»fcs*r £#fe«$*vo>s 0 

[0006] i : 6 txf ^o* y 1 1/7 

±lso J: 5 4^*>rs Kfc**ft i*oa#&JBr * K 

firtt*r*LTV^5tf % wftfc^TftMx**^^ 
«**M\ » J f*»**lfc<rt«tt#jfcrtt>A»-C«: 
ftv> 0 £<Bfc«>, »v^a*«Sttt«ft5Ci:4<, 

jW£ < fifc«tetcttftfc* ^7>r e> ft 

6 J: 5 4, 9»AAT$ Kft*4tt*trilW0ttA*sfl 

[0 0 0 7] 

TfcSftfcfco-efco-c, *n«*SHMr*u 5HF-* 
M^<Mi:®^tU7^> (#) g£ttaq§ 
kns «fc 5 ft* \sy 4 va*Jfl«Mtr«#t*<5 r t * g 

[0 0 0 8] Sfc#«JJMt, wO«t 5ftA«F4ttK©« 
1/7^ voa**ife4r««-*-S r t £ g W 

£ LTV>3 0 
[0 0 0 9] 

[«W<3«Eg] *38WI-«S*^7^>a^ffltt«tt, 
b-tZ^jn/fmf&ftb, (B) TIE-fe* (I) -c* 

(R2 N) k MXj-k - (I) 

j tta^jRW^MOfiBSfct 1 *) 19 > k 1 — j COS 

**w : f, «ft**s, ^pyy««*s, *«^> 
y^**fctt, a* % k*, y>, anjstw-jr^*^ 

U RT***l5*ft©»*EV^KiglliLTIIIt»ritL 
T^Ttxt<, k«S2fil±o«*|c:»J|ftS>*JK^ic 
5 2 (SCO RflSEVMiligjJg LT 2 fl0>K*jK?-frtt 

ad ^^ **flit-Hki^2 0(o«{t**a, k* 
«^Sk i - 2 o (O/no y>ft^{t:*^S, «***£« 

-f*?****fc»4r-f***ai*:*U J-k*2£l 
±co»^fc«, EvMcra-t?t*ftorv^rtJ:v\ ) 
(c) (c-i) *«»^JHfk:^fe, (c-2) *«r/u*n-?A 
**^ffc*», *5itf(c-3) S^jRr^ Kft** 



(3) 



ftmW-l 0-3 3 0 4 1 6 



(B) kRJ&\*X4*>tt&m&+Zfc$m*bMt£ti 

[ooio] **WJcfii5^w7-f y^a^fett, ± 
feo£?4«&<D#£TK:, ^i^^Srl^fcte* 
g££it5 r fc £^{|*fc LTia£ 0 

[o o 1 1 J 

[0012] 443, *wawste*3^T rg^j tv>5s§ 

[0013] 2W8Wfc«5^-U7-rvfi^ffl«ijBt«:, 

fc+*^#^*ife*£fc, (b) 99*117$ Kfbfr* 
fc> (c) (c-i) *r«*jR{k£«K (c-2) ^rttir/i'S- 

*A**i/fk^fe, *3£tf(C-3) 9#&JRr$ Kfk-g* 
(B) fc^LT>f^#«r»|ftt-*ft^*^e>a«*t 

6*45 < k fc l«<0ffc**i:^b»rt**fCV^5. 
[0014] £1% *%Wo*i'7j>m&mtik1gt$:M 

(a) -7^5/^, f^yfc^^nyyMW 
fc+fif-* 

#«W"?/8^£>;K5 (A) f-*>-fcJ;tf 
fcv>5 0 ) tit* -^^v^A, 

[0 0 15] r<©«t54 (A) ^*^JWI*»I4 % TI5 

fcjfc w fc lei J: 9 r 

fctfS-Cf <5 e 

[0016] (a) ?*>f&m$L#<ommcm^htiz> 
^*^it$yokLxM:ftma*s fcfcx.tf, 

T i (OR) g X4-n 

U nii0^n^4-C^5) 

-0£5 4^* Wk^«3fc LT, ^frttl^tt, T i C 1 
4 , TiBr4, Ti 14 4 ^7 h y Vffcf-* 

>;Ti (OCH3) C 13 , T i (OC2H5) C 
13 , Ti (0-n-C4H9) C 13 , T i (OC2H5) 
B r 3 > Ti (0-iso-C4H9) B r 3 4 k'<D h ]) ad 
^Wkr/U^arC/^^V- ; T i (OCH3) 2 C 12 , 
T i (OC2H5) 2C I 2 , T i (0-n-C4H9) 2C 1 
2, Ti (OC2H5) 2B r2 4fc*<7>>^n ^ Wk>*7 
/^^y ; Ti (OCHJ) 3C1, Ti (OC2 



H5) 3C K T i (0-n-C4H9) 3C L T i (OC2 
H5) 3B r *i^/Anyyft h U 7 
V ; T i (OCH3) 4, Ti (OC2H5) 4, Ti 
(On-C4H9) 4, Ti (0-iso-C4H9) 4, Ti 
(0-2-^/U^i//U) 4 4fc*<£>X Yy7^^^ 
* >4 ^«rW*1-* r fc #-C# £ Q 
[0 0 17] & «)t-e«AB y ^ yfc^ft 

Tfflvvct>J:v\, $?)tcctte><D^^^t;^i4, £Hk 
**fc^*fci^oywk*{k**ft^*4fc , ^#R 

$*lTlATfc«fc|A 0 

[0018] r*>Mhst& (a) ^sHiaicffl^fctis 

£ -Mfc^tois J: tTJiStt L4 V w ^ * Mt&® 

imfzzk&x%z>o 

[0019] zzxmyi&*tt%^?*isVMki>m 

fcLTtt, fcfcitf^^*^«>A-«*IS^*fer4-sr^ 

*ifc#-C*5. r<D*5 495ctt*W1^5^*** 
A{k^ftco*flcfi<j4«fcUT«, 9 J*rArrm*,v 

t^>£A x r/nfcVl^k^^v^A, ;/?vWttfk 
^vi^^S^A, y^/v-ry^i/iyj*/^ YyJ K4 
&J»fk£* fc tSik&miMfgi LTV ^fco^rffli^-cfc J: 

t>«t<, iWotu^u ^JS^^^Atat 

i6+5fk'&*fc*K«*-fr5rfc"CR#L-CtJ:i>a * 

[0 0 2 0] ii7ctt^*L4V>v^^^Afk^^Jr 
#M4WfcLTW\ Iftft^^^^A, *{fc^^**>^ 
A, a^fkv^e^^A, 7y{fc^^*>»>A4if©^ 

h^r^fk^^v-^A, ^ y7 , n^^^lg{k^i/^>' 

r/h^jfifk^*^*-^ ^-^ h^e/Jfifk^^ 

*>!)A4^7!Jo^^'>r>AA7^ F;xF^p 



(4) 
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[0 02 1 ] rn^>i§7ctt^L^l^^v'^Aft-& 
fetes ±^L^il^tt4rW-r5v^i/^i,fk^^^ 

[0 0 2 2J ilTctt^WU^V^^v'^AfL^^, 

*tvk tyv, T/^t h*te£<D?£&fmm-$tmi& 

[0 0 2 3] *fc, ^^^^A{t^^±lB^ii7ctt 

[0024] ^*y««# (a) <Dmmcm*hti& 
**v«0Wt# (a) *i£*$^-t, ^p^tvn 

[0 0 2 5] iJfiLfcv^S/^Affc-fr*©*^*, 11 

[0026] (a) o>wm\zm\*xit* 

Km, S£/n^ ^«86£fcttSI«|& 

•fc^fleftiaa, *#y—A\ jn^y-A^ ^ D ;V- 

/^^■f-y— /K ***y— /k K^^y— /v, 



y— yl/, aifvi^xy — /u s :/n fcVU7:ny— /K y - 

; Tir y ^/^zc^/u^r b v % y^/i^f 
y^/Mrh>\ Tir h^y /<y/7j/^ ^< 
>:/*y i^ft 2f OJtt9MK-?-K# 3 ~ 1 5<Dtr b>m ; T 
±bT*Tt b\ -fnVitVTASfM b\ * 2 )V7 ' )\> 

******* »»tr=yu, ft 

H^ntr^ iffiM-**-/K #S&$/*n^**>/K :/n 

etygxf/K B»y^/K Stt^fvK ^n/vft 
ifcy^vK v^^o^s^^/k y^^y/i/»y^/K 

*A»*;*f7K *AS»:*f7K ft*«^dtr/K 
SfAM^fvK £A#»**?vk *A#«S/^b^ 
*$//K SSf»7xi/K $SS^y^, h/u-f 

7^ y k, mm^;i>t£k* 

Km ; y yvK mf-yUoL— r/^, ^y^Pt' 

S^DK^Jfc^ 2-20 ; ft^N, N-^ y 

i^y^r^ k*<DW£T $ Km; y fvKT ^ V, ^f- 
^^y, v^y^ur ^ ^ s i?^/isT*y y hyy^ 1 
^ hyxf/ur^y, hy^/ur^^, hy 
^y^r^y, rh7^f i/y^r^y, ^=^-^y^ 
1^ y -yr y * ^07 ^; yf ; r t h - h y /k y<yy 
b» =b\)A'tei?<D=-b}) /I'M ;MJkBt&* 

;K y^^t°n— v^y^/Ut'n— /U^iftOtfP— 

m ; trp y >- ; tfp y ; >r > k— /v ; try >?>\ y 
^/nfy^v, xf/ufy.» % ^Df/ufy^ it 
y^vfcfy^^ 3if-/wy^utry^^ hyy^/ut° 
y^>. 7^^/ut°y ^ ^v^t'y^y, fi^t 0 
y y>ftif©tfy i?ym ; tr^y ^y«, ^yyyg, 

y >JB*^o^a*»«ffc^* ; fh7t kp 

yf-z^^^y, ^f/W77y, y7x-/V77 

^/77y y^y>, fh7t kd 

[0 0 2 7] *fc^*»jc^^/ufc L-a±, Tie-feS; 



(5) 
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vm&ti%ft»%Gi-Z£ai);),tf>>M3iXT;i,%ftiz [0 0 2 8] 
»* U^t LXmf 5r b&XZ £ P [it 1 ] 



R33- C - COOR 31 
I 

R 3 *- C - C00R 32 



R 33 

\ / 
C 

/ \ 
R 34 

[0 0 2 9] ±ESS*. R^ttHfcSfclifcMftofffc 
U R 32 > R 35 , R 36 I2, *#W^*fcttH 

*JK?*fcM:1Ufct U< tt#fta<0&{bk*£fr» U 

K'f-Sr^*., fctx.fi, C-O-C, COOR, COO 
H, OH, S03H, -C-N-C-, NH 2 fcifttS 

[0030] yix^f^i Lt 

-<V:/fvK ^/V^P^i^fvK xf/wnyg 
<Z>BW5Wi#y #/l'7$>'Wtx-X7-/> ; 1,2— y^p^-tf-y 

^/^yS^f^ i,2-*>^ p^f-y^/u^y^ 

mi?^/W£t'<nmmm#}) xsi'tfi'm^xTfr : y* 

^;l/8xf/^y^ y*>a^vV-;7 p P fc'/K y* 

f yy^/K y^/^Sti/n'^f-/^ y # jv&v-i-^l 
3-;^*ci//v, yfjutititn-Xf^/u, yf/v&i?** 
^vfvK y#A4k*J 1 9'*sA's 7^;^v^yf 
>K 7^8i?7xi/K t7^!)yi;^y^i 
f-/K ^y * y yifU/istfyWti/tt/K bD/Hyb 
St b ]) a^vK h y * y y 

y ^^ySx7f/V ; 3, 4-7 7y^;U#y84if<i0 
[0 0 3 1 ] Sfc^ffi^/U^ygSm^x/K^ftfeO^t t 

/^>y»^y7'oif/K ir^i/y^n-y^/K -tr^ 



C00R 31 

R 33 - C - 0C0R 35 

I 

ifcli R 3 *- C - QC0R 3 « 

COOR 32 

[0 0 3 2]*«STIt ZbtcmWrtobLX* T 

lE-jR* (ii-i) ^fc« cii-3) T*s*ts*r«*>r* 
fk^fe, te-»«; (in) -c*s*i*#y^-7vwfc 

[0 0 3 3] 

RPn-S i - (OR Q) 4-n - (H-l) 

(S;*, nJil, 2*fcfcl:3-CJ>0 % nj&SKOt*, R 
P tt2«*fcli3«Ol!jfc**iS**L, n#2*fc«t 

3©i*. R p o^4<it>iott2«*fcii3»o[)« 

4^fb*^S-Cfcor, 4-n^2^/:|j:3Tfc5 t 
3\ R<» (iSV^ClSJ-Tt^oT^Tti^o ) 

rtf>5t (ii-i) -c^^n§^m^^i(c^v>r, 2® 

*fc«3iRfiOJ«fk7kiR»t Ltli, v^p^v^/ug, 

Sr*ri-*r*ifeoa*fc«s i fc»s^aft*a*2«* 

fcli3jttT?*6«ft**S*W?>*l5o 
[0 0 3 4] r*lfc<D5t>* h*^?^ 

TE-tt* (n-2) -e^tis^y h*s/i^y>jK*ff 

[0 0 3 5] 
Ut2) 



R p 0CH 3 

\ / 

Si 

/ \ - (H-2) 

R g OCH3 
[0 0 3 6] (it*, RP &£VR S tt, -tii-etiaa 
IC, ^p^Zx^S, E&S^n^^/l/S, v^p 
Ifti^^P^V^^yuS, i/^P^y^ 
B*^^a^>-^^a:-/WS, *fc«S i 
2 &£*iif £ fctt 3 

*a*r*-r 0 ) 

me-«s; C11-2) •vmztiz>Gm>r<<mt&tfo£ lx 

Mr#tf)\a*, i>i/?v^>^/l'V*Y*i>'i<'y> s v-t 

^) b**>i/y>^ is {Z-t^fristu^s^jV) 
is* bZ-i/isyy^ v?-t-r^/^^ b*i/isy>%¥ 

[0 0 3 7] *T«4r^*fk^*tL-Ctt, 7E-^ 



(6) 



ftffl¥l 0-3 3 04 1 6 



(II-3) -C&Zfitti8k>r<<mit-£®Zm\>^zkh-? 

Rn-S i- (OR') 4-n - (II-3) 

y Tvst if <omt*.mm-vb ■> . o< n <4-?$> 

5o ) 

Z<D (1 1-3) ■CTFZixZGmtrjmt'k® 
t UTA&MICI4, i>yx.=^n,z>* hJfW^v, s?-< 

[0 0 3 8] SfefcUWBHRS; (II-3) -C^$H5^r« 



*n/H»y.x h^'>->7>, irj&x.?- 

10 0 3 9] fcisiKflE-jSs*; (n-3) -e^ixswffi'ir 
-**ft:£-ffttt, iffle-ifta (n-i) -c^snawtti^ 

i4, ianMi-p«fctt2afii±ii**)*-cfflVN5rt* 

[0 04 0] #yac-Wb*«tL"CI4, fctxtfT 
E-I8S; (III) V7F&tiZ{t'&V!)i:mifZZk&-?£ 

[0 04 1 ] 



R22 R-+1 . . . 

I I 

R 2 ' - C - 0 - C 

I I 

R" R 1 ... 

[004 2] nli2^nSiociarib!) > R 

1 ~r 26 (4j^ mm. /^o^ 

*!>**5J;tJ 5 'ir^^>f>S^$*i,5^*<itl 
»©5c***-*-«IKME4r*U ftlcroR 1 ~R 26 , if 
*L<I4R! ~R 2n »4#PJLT^i?>iB&*©lii£-Jg 
rtLTVvrt>.J:<, ±«*fc«*JK^tt^©J|C^^* 

[0 0 4 3] ±!E»4 5&#y^-7vWt:-&«3<!: Lt 
(4, l,3-i^-7VH®as#£L<fflV><biU 2,2- 

/l'-2-l'y^yf;U-l,3-i'^ h#^n^V, 2,2-i?i/ 
?n^*isjU-l,3-i?t V*i/7°v<> s 2,2-Z'X (-> 
^n^^pt^/w) -1,3-^ h^-fa^ls, 9,9- 

[0044] iixfewfl&iifc, *, r-*-^ a^* 
me>©m-f#4#i4 v i«wre*fcr4 2»2Jt.ua* 

[0 0 4 5] *fc±fe©«fc9fc7^Wt6-^ -v* r *> 

5 4 5 (D) fcftttHffl©* 1 * v 

f&m&tt (A) fclWW-Srirfc-etS. 
[0 04 6] f^vttHrta (A) (4, ±eutJ:5 4 

[0 0 4 7] ZtlbWsMmtiLto (A) OAWMftM 



R2. R2* 

I I 

C-O-C-R 26 

I I ... (Ill) 

R» R s5 

m-rt>*9vmtmt (a) ©Kit^-m, 

(i) ▼4 r *-> ®*m5-»#£vmt*%® 

<3) mm&frk^®r??*>sVM^®k<»mm\c. 

J: V/* fc»4W«S&l|{!;£& k fflmfc £ *t 

(4) ■??*i"7Mk%®, tfftW, WKiottt 

& 

(5) v 7**^7 .Mt^, f-t^K&m, n*mffa 

^ic 4 o r (42 li^fl;7k^SfflE*^tf Sffi i fc 

(7) ®#ftnn#m^y'*i''? j*{t$V!>z^n yy-gfi 



(7) 



mmW-l 0-3 3 04 1 6 



(8) T'\'**i/&^^y^sVMt&ttoZ:^uJf^ 

(9) T;\<**i'&tt^?*isVMt£®&&vn> z i-$: 

(12) il^cig # L 4 V >&#<D^ ^ > £ -Mfc-g* k K# 

(13) (i2)-cftb*ifcEiC*riE*K:, f^vfl^fcfcS 

(14) (ii)4fctt(i2)-c#6^5Rrt?4**lc:, 
4tt*3 J: * y {b^fe £ £ KKJS £ i£ £ # ft, 

ff * U> 0 

(17) ±IH(ii)-(i6)t l #bH^{b^$rAny>'t^li 

(18) AJR»fk*, #«^^*5/^A*3«trf^pyv^# 

**3 1 Xf» £ L < fc K£ * * -5 * ft, 

(20) -rjT*i/9 Mk£® kT)V^*i/^$^k £'>4 < 



(21) iSitge^r^r L4 v ^«*#f|iOT ^ > r> k 

&®&mk&®k*&fczi£xm»ft(o^y*is$<u . 

[0 0 4 8] +9vHmmi (A) fcWSi^SBKi/S^ 

0. 0 1-1 000^e/K 0*KttO. 1-200* 

[0 0 4 9] Z<D£5\ZLX®btl*T*>mmf$ l # 
(A) tt, J*^ Anyy^f^ 

tisfmtfLft (a) (cfc^r, ^nyy/^^y 

it) »4L<«tt4-l 0 0T&9, 

WI2m*#t##/^*>' (*A-tt) tt»o. 01-10 
iftKiifto, -7^!>v 

o-cfc-5rt^s^Lv\ 

[0 0 5 0] Z(D*9>miettf& (A) *SH*tt-Cfc5 

«*C0Jt*B«^»l 0 m 2 /gELt* »4L<|ift3 
0-1 000m 2 /g, £9#£L<l*ft5 0-8 0 0 
m 2 /g-Cfc^ 0 -t LT> (A) 

[0 0 5 1] *3BWTfflv^b*t«^^>'ttMErt5)' (A) 
^ i/yf^gtt^s 2 0 0 g y -e-/ s y ^e/u-T 

iXfflXa t m, »tl<IJ500 g-#y /* 

[0 0 5 2] (B) a«^*r5Kfk^4fc 
*WT«HV*6jh5 (B) »»AJBr$ Rb^Wtt, T 
E-«« (I) -C«**t*«Mk«T5 Kft^4fcT*> 

[0 0 5 3] (R2 N) k MXj-k ( I ) 

<nm®&m^*-e$>z>z.kiimiz lv> 0 

[0 0 5 4] j »»»AJR]SC^M^iB»Sr*-*- 0 kill 
[0 0 5 5] ^fk^^Si LTA*W(-I*, ^^/v, ^ 



(8) 
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/K sec-:/fvK tert-:/fvK ^<V^vK ^**WK 

~2 0^|E^*^I^^COr;U^S; * 
;7^u& ¥<Dfc%m*&& 6 ~ 2 0 <DT y -/i/fi ; 
bOT y -^SiCffiffB^SiS^W 1-20 (DT/u^/u 

-/i/rt^/i^ yx-zu^p £Vu&if<£>r y — ;ur^^;u 
loose] Any Wk£Hfc*3f£i: Lx\* s m&mt 
/I'Si: ItlftKlCli:, >^/^>y/K v^^/i^y 

>k hy^/w>y/K ^fvi^y/K e^^/i^y 
/k hy^^/u^y/u, h y ^-/i^y^&i^^f 

[0057] mm. mm, 6SH*3<kt/^^^6 

ftfrlSjKikTk^ir, -cooch3 v -n (c 

H3 ) C (O) CH3 , -OC (O) CH3 , -CN, 
-N (C 2 H5 ) 2 , -N (CH 3) S (02 ) C 
H3 , -P (C 6 H5 ) 2 4^#B»LfcaEtf¥tf btl 
5c 

[0 0 5 8] P)-^ifS^^t5R^^nSS 
M&LX\,^Xh^\ 

[0059] xtt, ^°yviii\ fcmm* 

[0 0 6 0] ^n^Vi^i: LTti\ 7^1, JgH, ^ 

y-^g, ry-^r/^/i/S, r y-^gfcif^tf 

frttHOT y— /U-TVl^/Ug ; hy/K 
f^7x^/K hy^^/u^oi^/K ^f^7x^/K 

fvK r^i-y/K h y/i^if^r y-^g^ 



[006 1 ] 1-20 ©^p yyitfcitfr 

mSt flftl2^^JS^^ i - 2 O^fbTK^S 

l^py>^&L*g^tf fb*l£ 0 K^^TStL 

73Lj*i/, v?^;U7j;df^ 1-7h*i/&X0>T 

if ©r y -^7/^ ntfimfbtiZo 
[0062] jftttmbLxit* imettx&wsa 

K Fy7/VtP^^y^/U7t^-h, :7i- 
[0 0 6 3] fr4%$#mh LTJi, ^^/U>>y/W, 7 

y yvft if©* y y ; 

> y /k v^7x n/i^i/ y if ©^t*3Rn»e/ y 
hy^^/w>y/K hy^^/p^y/K hy^of 

y^, f/i^7x y ^fvuv^^-yi^y 
hyhy^->y/u, bVi-y^-^yv/^t'fDb]) 
Kft**HJft*> y ; h y > f/ui/ y /u^-x/^ if© 

*fc**B*i/y/w©i/yyU3i— ; h y ^^/u^y 
/p^ if ©y-r HB&T /u^r/ug ; h y > y 

x ^/uft if o^r-r ^g^r y w^ifbh 

[0 0 6 4] Apyyg^f C |^ ;l ,7 
(i) "C«$tt«»»&JRT5 Kffc-&*<o*fWSiS:«t 

f-/^r ^ K) ^^-^a^^p y k» tr^ (^^7 
^ K) f^^^^^^^py h\ t*^ (v^^ptvur^ 

-^h^py K, ^ (^V^ntf/ur^ K) ^ 

^W^pUK, hy^ (^y/p^ru*) 
f^-^^U K, xh^^r^ (v^^yyptvi^r^ 
K) ^^a, is-f^/uT $ b'^f-pj* hy^p y 

y^ (v?yf;V7 5 K) f^^^aU K> rF^ 
^ (^f/1^7 5 K) — ty J\ y V* {*My?3-JV 

7;K) ^*~*A^*py h\ t*^ (y^^r§ 



(9) 



VffflW- 1 0-3 3 0 4 1 6 



*Vb\ Th?** (y**f^rs K) 
t** (^^/urs K) f^-^oy k, 

f^/UTS K) ^*~£i*v^ny k, tr* 

^ K]^-?^ [tr* (hy>^/u^y^) r 
^ K] ^^ja^dd f>\ bv* [tr* (hy ^ 

^>y/P) 7; K] f^l)A^nn\ fh7^ 

[0 0 6 5] ±BEWMct>, nfle-HSC (i) vmzti 

- * ^ * - ? ftfco fc{b£®> 

[ o o 6 6 j wis-®^ ( i ) v%zixz>m&&mT Z 

LT^Sffc^^LTf^ 7ie-«#; (1-1) -e££;h, 

[00 6 7] 
Ut4) 

R 1 
I 

C(BJA) n MX P 
I 

R" 

[0 0 6 8] iOK SfrfB-©^: (I) MfctfSM 
tl^D-Cfc^, >s;v=i~VJ*s '^y J*t£ if 

[0 0 6 9] R' fc^tfR"^ S^^f^— Cfc^^o 

^v-y^st/c*^ g* % mi, an 

«flHME**U JttJEHfta; (I) Kjstf 

[0 0 7 0] mtt, 0-2tf)S$TC£>5 0 n te s 1 ~ 5 
(DWIk-ZhZo All, i^MIl 3-1 6KOjR^ft* 

u saw** at 

mm*, tr^mm*. vym*. y^-?-*? 



[00 7 1 ] Eft, A» % TkiR, g 

V>twP-TtSftoTl>Tt>J;<, *fcE-C*3*i5 2 

[0 0 7 2] CCD£5fc- ( (Em) A) n -"C^Stt 

T©J:54*4^*»ffe*L5. -CH2-, -c (M 
e) 2 - N -C (Ph) 2 -S i (Me) 2 - 
Si (Ph)2- % -Si (Me) (Ph)-, -CH 
2 CH2 -CH 2 S i (Me) 2 -CH 2 CH 
2 CH2 -CH 2 C (Me) 2 CH2 -CH 2 
C (E t) 2 CH2 -CH 2 C (n P r) 2 CH2 
-CH 2 C (i P r) 2 CH2 -CH 2 C (n 
B u) 2 CH2 -> -CH 2 C (i B u) 2 CH2 
-CH 2 C (s B u ) 2 C H2 -CH 2C (c Pe 
n) 2 CH2 -CH 2 C (c H e x ) 2 CH2 
-CH 2 C (Ph) 2 CH2 -CH 2 C (Me)(E 
t) CH2 -CH 2 C (Me)(i P r) CH2 
-CH 2 C (Me)(i Bu) CH2 -„ -CH 2 C (M 
e)(t Bu) CH2 -CH 2 C (Me)(i Pen) 
CH2 -CH 2 C (Me)(Ph) CH2 -CH 
2 C (E t)(i P r) CHI -CH 2 C (E t)(i 
Bu) CH2- N -CH 2C (Et)(i Pen) CH 
2- s -CH 2C(iPr)(i Bu) CPE-, -CH 2 C 

(i Pr)(i Pen) CH2-, -CH 2 S i (M e )2 
CH2- S -CH 2 Si (E t) 2 CH2 -CH 2 
Si (n-B u) 2 CH2 -CH 2 Si (Ph)2C 
H2 - x -CH (Me) CH 2 CH (Me) -CH 
(Ph) CH2 CH (Ph) — % -S i (Me) 20 S i 
(Me) 2 -CH 2 C H2 CH2 C H2 -S i 
(Me)2CH2 CH2 S i (Me)2-, 
[0 0 7 3] 
Ut 5] 

CX C< Cx 

10 0 7 4] 
Ut6) 



Me 

[00 7 5J [fc 7 ] 
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iPr, 



tBu, 



10 0 7 6] 




ft? 



H 2 C 



10 0 7 7 J 

ft 

0 

isr 
ft 

& - 

[0 0 7 8] fc*3, ±ffi0!*'K Mett^/U*** 
U Et tt^^/I/S** U nPr ttn-^n tf/WgSr^ 
U iPr tt-f y fcWg£7F U nBu ttn-z/fvV 
&£?fU i B uliW y^yl/S^r^L, s B u tesec- 
:/fv^g£^U t-B u tttert-^/V^&^U i P 
e n«>f y^V^g^r^t> cPenfi^D^f 
/Ug^U cHe xte^n^^iz/ug^L^ Ph 

10 0 7 9] pit 0-460S»T&S o XI*, Tjc^K 

i - 2 o o/n o y ^fk«fb**a, 



[ft 9] 



Me- N 



ft 

- N 



9l 



& ******* 
tt* Mrffi-ttsS ( i 

[0 0 8 0] rftk 

±E-jR3« ( I -1) 
v\ 

[00 8 1 ] 

[ffci o] 



(11) 
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tBu 



/Ns ^Cl 
He 2 Si Ti 

N CI 
I 

tBu 



He 
I 

X C1 

He 2 Si Ti 
I 

Me 



9 



Me 2 Si Ti 

N N CI 



6 



[0 0 8 2] 



SlHes 
i 

M8 2 S1 Ti 

N CI 



I 

SiMes 



[ft 1 1 ] 



tBu 
I 

N 



I 

tBu 



I 



✓S^N N ^Cl ✓s^ N x X C1 yyN v ^Cl 

I 

H 



SiMe s 



[0 0 8 3] 



9 

N 



Ti 



a 



tBu 
I 

✓ T k 



tBu 



CI 



[ftl 2] 



c 



tBu 

»x ^Cl 
*C1 



tBu 



tBu 



✓ 



■N' 
I 

tBu 



CI 

CI 



0 



CNV ✓CI 

6 



c 



SiMe 3 

K ✓CI 

fK V C1 
I 

SiMe 3 



Me 2 Si 



tBu 
I 

-Nv, ^Cl 

- fK s ci 
i 

tBu 



tBu 

Mfi2S / i -N s . ^Cl 
0 Ti 



Me 2 Si , 
tBu 



"CI 




tBu 



[0 0 8 4] 



tBu 
I 

iPr^y-JU ✓CI 



iPr 



I 

tBu 



CX 



iPr 
iPr 



101 



CI 
CI 



SIHea 
I 

ift— wy-H^ ^Cl 

X ✓ Tl 

I 

SiHe s 



CI 



lit I 3] 
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[0 0 8 5] 



c 



tBu 

Ti 
I 

tBu 





SIMej 






lit 1 4 ] 



ArS 



CI 



Arr 



Tl 



teN 



H 2 C 



SiHe 3 
I 

✓CI 

Ti 

I 

SiMe 3 




9 

H 2 C 

6. 




9 
6 



Ti 



.CI 
*C1 



[0 0 8 6] ftjj, ±E«* M e IS;* ^££7^ 
tBuli tert-y^SSr^ 0 _k 

7=^A^«*»ifca»A«r^ Kft£^£fl§v>5r 
[0 0 8 7] ^le-te^; (i-i) -cs^n 

Z>m»&mT ^ Kft£*«J«>5*>, R ' tR"ri>\ T/P* 
TE-tt* (1-2) T*3ft*a#&JRr$ Kft 

[0 0 8 8] 
[ft 1 5 ] 



i 2 c 



tBu 
I 

Nv. ^Cl 



•CI 



R 3 

R' ^9^R 5 



C(E m )A) n MXp 



R 7 J^k R 9 



( I -2) 



R 8 

[008 9 J a;*, mi*, SJris-«:S; (i) Kfcitaivi 

[0 0 9 0] R 1 ~R 10 |j\ E^tlS]— Ct>a*oT^ 



(13) 
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-ndfv'S* -COOR -N (R 12) C (O) 

R 13 , -OC (O) R l \ -CN; -NR l5 2 

N (R 16 ) S (02 ) R 17 (fc«U R n -Rl 7 li«* 

lK*ft#i^5©r/u*A'*fcs+ 0 ) &tj^ 0 

U Rl -R 5 ©5V>4< t lott**£i#KDS-e 

[009 i j /Noy^js^t LTtt, flttfi-tts; (i) 

*IiWtflrli/yA«i:Ltf4, SWE-KW (I- 
l) fcfctfSR' *UT/R" ^felCT^^o 
[0 0 9 2] T^a*^*iLT**fttett, 

-fy^h^r^ tert-y h*^ftif**tf 
£ Q ry-n^S/Kt 2, 
6-^^f/V7x/3r^ 2,4,6- h ^f/V7xy^Wj! 

[0 0 9 3J -COOR 11, -N (R 12) c (0) 
R 13 , -OC (O) R 14, -CN, -NR 1*2 
N (Rl6) S <02 ) R 17 (ftfZU R n -Rl 7 tt«* 

-COOCH 3 , -N (CH 3 ) C (O) CH 
3 , -OC (O) CH 3 % -CN, -N (C 
2 H5 ) 2 N -N (CH 3 ) S (02 ) C H3 ft if** 

[0 0 9 4] tf^Rl -R 5 -C*£;haj£{D$^c02ffl 
^>g£^fiScL.T^TfcJ;<, Rp -R 10 -?*£ft5& 



HIWttHlftlfO*Sr**L-CV>Tt>J:v\ 
[0 0 9 5] mil 0~~2<Dm$tVhZ Q n IS, 1-5 
^S»-Cfe^ 0 flME-jftst (1-1) fcjSttftA* 

[0 0 9 6] Ete, flWB-Jfta; (1-1) {Z&VZEtm 

e>8KHx5'>ft < 1 1 1 a«>7c*«:'SW"r a 

SWftaSli,. 2VMcR|-"Cfc»ftoTv^-ct>J:<, * 

e Testis 2 TO±os^s^^ii^ isxmzMf$, 

[0 0 9 7] 5 ft- ( (Em ) A) n -"C7F$jfc, 

Etra^Sft^s^ffeJxS. pli, 0-4<D&&-? 
[0 0 9 8] Xtt, Tkmifc?, Apyyg^ MXlgC?- 

ft* i~20 fl>gHbic3f ^iWH^ft* 1-20^ 
********* u swe-kw; (i) fc 

[0 0 9 9] 

J4X-C«Siia«ft(Z)«tt, SV^Cia— CtUftoTV^ 
[0100] j£TFK> ±B-«* ( I -2) 

*3ft5fc©-?r*ftv\ 

[0101] 
[ftl 6] 
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10103] [ffclS] 



nPr He 




aPr He 



sBu 




sBu 



tBu tBu 




tBu tBu 



nOct 




nOct 



[0 10 4] [ftl 9] 



nm^fl 0-3 3 0 4 1 6 
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(18) 



¥fffl¥-l 0-3 304 1 6 
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0 
tl 



[0 111] 




Me He 
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[0 1 12] 



Ut2 7 J 



Me'^"' Me lPr"^^ 
<-N v ^Cl 



iPr^V^ lPr lPr 

[ TI 
iPr^A^ iPr iPr 



Me 
He 3 Si- N 



( 



MeaSi-N 
He 



\ ✓ 

Ti 
✓ v. 




[0 113] 



iPr 



iPr 



iPr 



iPr 




0 

6 



s 

(6 



H 2 C 

6 



Me 



9 



He 

✓ CI 





Me 

4 



He 






Ti 

Me 
He 

. ✓ CI 

Me 



He-^^Me 




0 

6 




MeN 

(6; 



He 
Me 

Me 



[ft 2 8] 






9 

He 



S 

6 



Me 

✓ CI 



Me 



CI 



9 

H 2 C 



Nv ✓ CI 

TI 





QJ 



9 

Ms. 
N 



He 



•CI 



He 

✓ CI 




OT 



Ti 
Me 



[0 114] fc*5, ±8S«*+, Me|S^/Wg£^ 
U E t tt^^vVJESr^U i p r }ti so -ya fc°/Ug£ 
* U nPr fcf/l^£^ U nBu lin-^fTU 

sBulisec-^f/USv t Butt tert-^^VUg, 



[0 1 15] *369J-C«t, ±B©J:5fc{fc-frfcte*J^ 

Kfc^wf-cfi, WE-nsst (i) tfiv^ 



(23) 



ftKWl 0-3 3 04 1 6 



WIS— »5£ (1-2) fC&^TMj^* 

[0116] i*tfe©fb«*ttiW»-c«v^-ctJt:^L % 
(c-i) *r&&®{t:£#i 

*«WCffl^6ix5(C-l) W«4JRft^*tLT, Mi* 
»W4TE©J:5 4«JB*»i, 2«J3itffBi 2, l 
3 Ko««&Aff:£*tfJi]i > #i« Q 
10 117] 

(C-la) -KW Ra ra a 1 (OR b ) n Hp Xq 

TfcJ:<, KXJKflBWSl^l 5, #£L<l4l-4<£> 
*{k**£«r*U XI^Byygffe^U mf4 0< 
m^3, nliOSnO, p!40^p<3, ql40^q 
< 3 "9, a>Om + n + p + q = 3-C*>5o ) "C 

* * ft 5 # «ST /U $ - ? Mk^m* 
[0118] (C-lb) -ft* \l A I R a 4 

#SL<»41^4<0&{k**££* 

/Wkfe 0 

[0 119] (C-lc) HBK F? R b M 3 
(**, R a *5<fct^R b (4, ElMCR— Cfc&fcoT^ 
ft £<> RSlIl^-ft^ 1 - 1 5, L< 141-4© 
«fk**S**U M 3 f4Mg, Zn^fcfiCd-Cfc 
5 0 ) -C«**i*2jR*^:ttl 2m&m<Di?T/i>*Mk 

[0120] f!fjf2(c-ia) tJSt-s^PKr/i' * - VMk& 

-«5t R a m A 1 (OR b ) 3-m 

w*. R a fcj;tfR b at, s^jcra— ctiiftot^ 

Tfc£<, 1 1 5, #£L<f4l-4<Z> 

aHk**S*r*U mttff*L<ttl- 5^m^3^S 

-ft* R a ra A 1 X3-m 
(**, R a ttKUfffiW** 1-15, t < f4 1 - 
4 ©flMk***** U Xtt^ny^JH^fc^U mJ4 
ff* L<f40<m<3-?£>5 0 ) "T«SJx6*«|rAS 
= *-Mk£4fc* 
-»5£ R a m A I H3-m 

R a «J»*JH^»iS 1-15, L < 14 1 - 
4<B«fk**S4:*U ml4»iUli2^m<3-Ct) 

£ 0 ) ?**fta#«r*5 = **{k*4fc, 

-»5£ R a ra A 1 (OR b ) nXq 

(*<K R a »J:tfRb 14, S^i^-ttMot^ 
Ttct< > KJWK^-** 1 ^ 1 5, £f£L<J4l-4© 
£fk**S4r*U XI±/Npy>JjjC^«r*u m!40< 
m^3, nf40gn<3, q 140 ^ q < 3 <D&-?fo *) , 



[0 12 1] (C-la)lC®-r^r/U^^^A{b^fei 
T J»t&¥<b b))n-T;l'*/l'T/l'$=.$J* ; hy 

h y 2-^ 5vuy*^vur;i^ - * A, K y 3- 
t^z/^/UT A, h y2-^f-/u^>f-/ur/w 
?a, h y 3-^^yu^vf-yur^^ ^c>a, h y 4- 
* fvu^^/vr ^ ^ — ? a , h y2-^^/^^-^yur 
/i^^y-A, hy 3-^^A^*i//i^r>us=^A, h y 

© h y *>#pt/u*/u^s nf>A ; h y /ur/u 
s = *a, h y h y/ur/us-frAfcif© h y r y— 
7Vu$ = *A ; i?j yy^r;K-^A^ K9>f K 
t£l*<Di?7JU*A'7A'$=.$As^ K; h y >f y 

^u^ta- t # © h y 7>\s>t-a>7!\> 

J*-*Y**/ Vt$}£<0*j7fr*J\>7J\'%- $ A7/^ 
F ;=-7/V7si'$-$J*tx*=.h*i/h\ rf^jvr^ 
% - r> Air* h ^ v' K4 H<07^j^7A^ ^~VJ± 

-fe^*r^3*S/ K ; R a 2. 5 A 1 (O R b ) 0.5 &^ 
TtT/U^r^^^i. ; ^xf/W^^A (2,6- 

^Afc'^ (2 f 6-y-t-^/U-4->*-A'73iy*S/K) x 

y -?f->\>7)\> % ~ $ A (2, 6-^-t-^/U-4-p< ^/U 
7iM'> K) , ^y^;W^-^^t^ (2,6-v 5 
-t-^f;i/-4-y ^7xy^> K) i^©r;u^7/i^ 

^^7!)-P^r-> K ; ^xf;vr;k>; -r>A^p y 
h\ ^f^^^^pj) h\ y^tV7)V*=. 
t?Jx-?v % Yt£¥<t)*J7 fV*}V7 JV% n^A/N^ K ; 
xfA/7/l'^!>At^^P y h\ ^/V7^^^ 
J*-tx*?u y K, ^/ur/P^^^Air^^^o ^ K 

zi/^^A^^py k, ^PbVur/i/^-^A^^py 

/^^r/UT/l^^^^A ; i>oc^yur/U ^ - ^ A t Ky K, 

^y^yur/i^^^^At Ky Kjfcfco^r/^/ur/u^ 
- v"At Ky k ; ^^r/u^^^Ai^t Ky k, 

tVur/U^^^Av^t: Ky Vtl}£(T>7)V^jV7fV% n>> 

A^t Ky K*iftoflii(oSB»w^*#ftsjifcr^ 
K, •fTwfl' % — h^fy^p y k, jc^/>r/v 
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[0122] ^7t(c-ia) \zm®Li'za:&vabi&mi-zz 

(C2 H5 ) 2 A 1 N (C2 H5 ) A I (C2 H5 ) 2 

[0 12 3] fflE(C-lb)fc«r5fc£*i LTtt, 
L i A 1 (C2 H5 ) 4 
LiAl (C7 H15) 4 ft ?**tf« 

[0 1 24] ^CDftHlCfc, (C-l) *«&JRtfc£*i'L"C 

(i-C4 H9 ) x A I y (C5 H10) z 

[0 12 5] S&jC-tOtefcfc, (C-l) *4l*JMbMfe 

•Mi-Sit t>-c# a. 

[0 12 6] *fca^rt-C±E^T«T^5 = 9^t^ 

^ftr a* ^ - 9 a £ tvv*/w y*i/$j*k vm&^te 

[oi2 7] rtt<b<£>5^> ^t/^~*a{L£^ 
ff*U\ -LK©J:5ft<c-i) W«&JBfc£«jte, IS 

[oi2 8] (c-2) W$r/> * - 9J***is{t&to 

#§B¥2-7 8 6 8 7#^«|c«*$nru^5J:5 4'< 
Vif >^F«tt^«7' /U ^ ~ £ A** Ht^Tfco X 

t>cfcV\, 

[oi 2 9] a6*^ftj©r/u$y^f-^i±, fctxtfT 

(1) »**«r^i-5fl:^**fctt»***^i-5 

ft> «BfcT/i'$ = *A;jc?ntt, «»^y^/u*fnft, Jfi 
{bH 1 -k y r> A*fr«ft o^{k*»«f»:jB«tt^, h 

y r/w*/vr * 5 - 9 a* w^mr/v Mt%m 



(2) h/i^>\ m^/u^-x/K rh7t 

(3) f^y, -o-fefy, h^^ftt*o«cfl:^-chy 

[oi3o] ftjsKr/i'S y '>*<o*r«&JH 
><omm* b »Ut* fc»**s«*«r ^ ^ ~ * -Mb 

[oi3i] r/u$ y^v*B«+5BRt«^bn« 
-l) fc«r5^r«r^5 = !>^fk^»tLT«*Lfct> 

So 

[o 1 3 2] rftp><z>5*>, h!ir;^r;v^5 
a, hy i/^nr/^/i/r^^ -!)AWii<, hy 

r/^~*A{frg^i*, is*a-c*feii2SWJiiS^ 

[0 13 3] r/P$y**^B«^fflV>btL5««Ct 
LTtt, ^V-tf^, h/U3i>, ^«>i/y s 

m*±\*±&%&mmt*m, mmmmt^m, mm 
t'nmitjkmmm&mfbtiz* 

[0 13 4] *fc*«WTfflV^*t«'<yi?>'^Stt<0 

^»-rs a i «»^a i mfumrmut 1 o%kt, # 

[0135] *«W"Cfflv>?>n5*»r/u^ 
^k^tttu-ctt, TE-fe^; (iv) -c^^ti^^py 

[0 13 6] 
[ft 2 9 ] 
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R * 2 R m 

\ I 
Al-O-B-0- 

/ 

[0137] , R 41 «^*®^»d3 1-10 (Dmt 
[0 13 8] W8B-»5S; (IV) rSJtlS^ay^ 

£*H^s-*i>***>fc£iM±, TE-tta; (v) 

R 41 -B- (OH) 2 »• (V) 

iStt»«t*t\ -8 0 c C-S«aoa*-Ci^2 4«rWJ 

rat; s*a r fc c ± d Si^*c# * 0 
[0139] auE-ttS: (v) T«Shsr;i/^n 

Jtfnvik 3,5-f* (M)7;i/tD^f/V) ^n/utf 
V®, n-^fvWjRayjk ^fV^ny^ 3,5-^ 

u\ r#ib«tiaimi-c*fcf4 2att± 

[0 14 0] Z<D£i&T/l'*/l>tf*>tgtkRfc&1tZ 

-l) {cjRi-«#«r/i/$^^A^ttt Lr««Lfct 
[0141] hjrM^r^5 = !? 

^yyf/u7/v>; = ?^^u\ r^ib^iffi* 

[0 1 4 2] ±fi<BJ:5*(C-2) tar/K^jAt^r 
(C-3) 8#&HTS Kffc^lfctSffiL-C^^^SrflJ* 

**W-cffl^bix«a»4«r$ Kfk^* (B) fcs* 

0 1 9 5 0*^«, «HJB¥l-5 0 2 0 3 6 4* 
W3-1 7 9 0 05f^f x #BB¥3-1 7 9 0 0 6 
4#W¥3-2 0 7 7 0 3^« % 4#d¥3-2 



R*z 

/ 

Al 

\ - (IV) 

0 7 7 0 4^S, USP-5 3 2 1 1 0 6»ftifteB 
[0143] /W UTIi, B R 

7^n^Dy N F!i7x=;l//fn^ hy* (4-7 /U 
^"^x^l ^oy, hy* (3,5-^7/^n7i = 
/U) #D>\ hy^ (4-7/U^P^<^/U7ai^/U) jtfn 
>\ hy^ (^y^7/l^tn7i^) #n>\ h y 

(p-hy/u) *o>, hy* (o-hy/u) hy 

* (3 t 5-^p<^/>7^^/W) ^D^WS^f ?>tt5o 

[0144] 4*vm\&tot lx\x fctitfTse- 

tt* (VI) -C*5*i5ffc;^*3d5*f 6*t4. 
[0 14 5] 
[ft3 0] 

RilS 

R 43® R 4*_ B ^ R «6 

I ». (VI) 

[0146] R 43 £LTf3\ H* , */^n^A 

[0 14 7] R 44 -R^ SV>JCB|— CtJ|*oT^ 

Tt> £< > *r«g, #*L<Htry-/uiE*fcttiK*r 

y-/US-CfoSo WIE*/^-^A*^^t l-c** 
ftMli, hD7s^;^-i7A^ft> > hy (^ 
^7x-/u) tf/Pjtf^A*^-^ ^y 

7^^/U) ^/U^-^A^^v^^cOHggl^/^TK^ 
[0 14 8] ffifZT>*~<?J»jj^*yt LTA^Wt- 

^-^a*^*-^ hy^pt°/u7^^^>A^ft 
hy^/ur^^^^^^v, hy ( n -^ 

; N.N-v^^^/vr^y^^A^^^ N, 
N-v?xf;U7r y - *A;*7 N, N-2, 4, 6-^* * 

fvvr- y - ^ jxK^ir^ti gm, N-^r/u^/ur ^ y 



(26) 
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[0 14 9J J**?** t LT^ftWt- 

y^)V) hy 

[0 15 0] R 43 ir LThfc, T 
^/U^-^A^x^, N^-^x/wr-y ~£a#x 
[0l5l]*ft^^(tft^iU, h!)7^ 

^r/p^ry^^?^!, hyry-;^7t^? 
[0 15 2] MJr/w^iBjiry^^AjaLt LT* 

hy^p tr/urr^^Ax- 
(7x-M hy^f/vry^r)^^ 
(o-h ] JM **i!i N hy (n-^yu) r>^e=*Ax 

hy Hy^7/Vtn7i^) hU tf/V 

Tl/^-V&y- hy (o,p-v ; ^^7x-;P) *?3f, 
hy (n-y^/U) 7^DAf h7 (ni,r^^f;U7 

Tt^m, hy (n-y^/u) 7^-^rF7 

x/u) 7y^-!)ix7F7 te.s-v'hy 7Arit**f-jfi> 
y*-;v) fttm, hy (n-z/x^) T^^r h 

[oi5 3] N f N-^r^7ur-y-»>^i: ur** 

»fct±> fc t fctfN, N->^ f;PT^ y - £ i*x h 7 (7 
ain/W) sft**, N,N-2,4,6-^>*jrffvKr-y ~?2* 

Xh? (^-A') *^*ftif#J|«fbn*o 

[0 15 4] v?7/U^U7^r:9Afi^ LtftftW^ 

^^F7 (7x-;P) #**fcW5*7&*l«. 
[0 1 5 5] Zb\iC<(*>m&*k LT, h^7x- 

h N, N-v/^f/l/7^1I-!)A7 by*X 
^7;^tD7x^;U) aKU" 7xDt-«)^7h7 

(^y^7;i/tD7i-;i/) ^'i/-K Fy7x^ 
;l/^j7A^y^7xx;k>^ n^>^ 
N, N-^xf;!//- y ~ ry J*s<y# 7 3, a 

i?==.jut£fc -pest (VII) (VIII) -c^fts** 

[0 15 6] 
Ut3 1] 



H CO Et 2 ) 2 B 




CF 3 , 



O) 



(VII) 



[0157] (at*, E t te^xA-SSr^-To ) 
[0 15 8] 
[ffc3 2] 



Na* B 




CFs, 



CF 3 



(VIII) 



[0 15 9] #9>fk&tokLX&mb\m* fcirxtf 
X#/K7>- (14) ; (hy (n-yf;P) 7^- 
*A) /xtfU-K tr* (hy (n-^) 7V*^ 

*<*o x*##f-K (hy (n-yx/u) ry*- 

*:/x;*/#U-h, fc** (hy (n-^x/U) TV 
Kx##U-K tf* [hy (n-^f;l/) r 
^^^^j 7^^DP7^JKl/-*h N hf* (hy (n- 

ifor=*y©«[; hy (n-yf/H r>*s*A** 
(in), tf^ (hy (n-^x/w) r^-*i0 fcf^ 

( Kx#W Kx-Y K Kf*/fl/- h) -y+A'gtm 
(lU)/j:^<D^m^yyr^y(Dm^t^mfbH 

So 

[0160] *^#7^ft#*tLr*#w^ii, itt 
t^-^ywVtJl?^ (14) , 
7^ (1 3) % 6,9-v?^/W<x^xK7^ (14) , Kx 

Kx^^^T hM-yx^-i,3-^#/wVx#x 
^ ^^x^/n-T Kx>f hM f 3-^^x^-l,3-^*/^^ 
/Wy, 7,8-^;fr/l//<*y^;&#^ (13) , 2, 
l-isiJjW^^tfXTSy > (13), ^f*A>f 
^ K-7, 8- x/U-7, 8-v?#/l^£ ^xtf ^7V, Kx 
fl'M* h'yj K-ll-p<x/V-2,7-> ? ^/W<r>^^^7 

hy (n-yf/l/) 7y ; ex«)Al-^;W^^U- 
h, hy (n-^x/^) T^^^Al-^yw^^^^/K 

h, hy (n-^f/V) 7^-^l-^/W<K7^ 
/tfU— h, hy (n-yr^) 7V^^[)^l-hy^f/i/ 

^y^i-j/w^rttfV'-K hy (n-^x/io 

^x^A/p^l-^;wn*7^/fI/-h, hy (n-^ 
x^) r^*=.»>A6-*^/<x'*^U- h (14) , h 
y (n-^x/U) 7^-r>A6^/^7^^U-h (l 
2) , hy (n-^f^) Ty*~$M-$/W<$y7*jj 
^U-h (13) , hy (n-^/U) T^^^A7,8- 
^*M|^7*^U-h (12) N hy (n-^x/U) 
T>^^^A2,9-> ; ^/U/<^yx**^U- h (12) , 

h y (n-^x/u) yy^-tj* Kx^^w K^-r k-8- 

>x/l-7 > 9-^*/U^»?>x*^7lfU'- h, hy (n-^f 
/V) 7^->)iN^y7^W K7>f K-8-^x/u-7,9- 



(27) 
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K hy (n-^/u) r^-^^yr* 

h, hy (n-y^/u) TV^-V^V^y**'^ h'yj 
K-9- h y ^^/U^y/U-7,8-v?^/W<r>y^^u- 
h, hy (n-y^/lx) T^^-iyj^Vl/fH^J Yyj 
K-4, *-7-^;W^ # h ft i^7^ 

hy (n-^/u) ry^?A^ (/^/n 
>< K^W hM^-S^U/V^U— h) 33/<yuh$jg 
(in), hy (n-^/u) r^-^t^ ($yy** 

W Ky-T K-7 f 8-^/W^y^^u-h) ft^jft 

(III) > hy (n-7?;u) T>*-$J»\?X 
/n^ K^-f hW,8-^#/i^<?y^#4?u~ h) 

bmm (in), hy (n-y^/u) ry^^t^ («? 

-s^a*!; (no, by (n-yf-/u) ry^^e 

-h) mmm (no, hy (n-^^/w) rv^-^^Atf 

-h) din, hy (n-^^/w r^~*Atr 
* (y^w K7>r K-7,8-$;^/i/-7,8-$?;&^<?:/ 
^##w-h) m®t& (in), hy (n-^^/u) 
~5^r* (y^-r K7>f k-7, 8-^^^-7,8-^* 
^n^^ig (in), hy (n-:/ 

hM ( 8-v?^yw<^7Vx^^W— h) a^/UhRtt (II 

ih hy* (hy (n-y^) r^-^) 
A^Jfi (in), chy (n-y^/u) r^-^) 

tf* (^-r^'M' YyJ V-l-%A"<9>?*tR]s— 
h) -Wtf^S&g (IV), fcf* (hy (n-y^/V) 7^ 
^e~£i>0 tf* (£yx#'M' K7>T K-7-*/W<«>> 

f^tfu-M aghast, (in), tr* (hy (n-y 
fvp) r^-^iO tr* (!)yf^w K^-r K-7- 
%jw<$y*fijiS\s<-h) -ytrjv&fo (IV) ftifo& 

m*;i<tfy>T~*><Dmte¥fcmfbtiz> 0 

10 16 1] ±EwJ:5 4(C-3) 4 *>it<< *>1±it& 
^*^tt«rit# (A) , »»AJIIT? Kft^W (B) , 

(c-i) WM^JRf^tt, (c-2) ^«r/u^*i,**>> 

fc^fe, ^<fc^(C-3) -f*yft^*^tt{t^»d»fe3itf 

*i*'>ft<tfc imvit&m (o ^^fcid, ^sjcis 

[0 1 6 2 J (D) »&^^m«C 
*^T^la£DT^b*l£ (D) att^JRftfc 



A 1 203 , MgO, ZrO, T i 02 , B203 , C a 
O, ZnO, BaO, ThCeftif, *ufe*r& 
triS#ft* fc£;itfS i 02-MgO, Si02-A120 
3 , S i 02-T i 02 , Si 02-V2O5 , S i 02-C 
r203 , S i 02-T i 02-MgO*£«r«*f 5£i 
*"C#*o -tl^CO^TS i OB *3J;I/A 1203 

ft*»»»&«*Kfc*4< bi> imwto&t:&tL&k+ 

[0 16 3] 4*5, ±SE««*<t*fc»4/>fl[©NtfC 

03 , K2C03 , CaC03, MgC03, Na2SO 

4 , A I 2 ( S 04) 3 , B a S 04 , KN03 , Mg 
(N03) 2 , A 1 (N03) 3 , Na20, K20, L i 

20ft *8Sfcifi, §Mb««»ft*W 

LT^TfciiLO/^xftl,^ 

[0164] r co Jt 5 ft (D) t^^^ftttBM** J: 

l*e>ft*fifm, ifc*B«*5 0-1 000nf/g, 

ff*L<ttl 0 0^7 0 0nn?/gO<6Hfc*9, #fl?L 
StttfO. 3-2. 5 cnP/gCOIffilllCfo^r t^g 

^Li/>o JKfiflctt, MtCJSt-Cl 0 0-1 ooot, 

ff*L<ttl 5 0-7 0 OlC-Cfi^£LXfflV>bn^o 

[0165] ^^ic, t<o-e#s«tt 

^ (D) t LTJ4, ttg^S 10-300/imOffi 

oft*W J ?-»:^2 — l 4coa-^-U7^ y^ri^^t u 
(*) fi^^7tftt^/^>^n^^-th 

[0 16 6] ttl«5t^7^yl&Mlft ± 
E©*54^yjWft*» (A) <t, S^JRT^ Kft 

ism (b) t, (c-i) #«^js^^%, (c-2) *«r/v 
&mfrhm&tiZ'pft< it> i«oft:-&fe (o t, ^ 

■WeCTWWttfc* (D) fc3ft*bft5. 
[0 16 7] fi^COggidll, ^DlHff 

(1) fiH5> (A) , rt» (B) fcitfrtd (C) ^rftE^ 

(2) (A) (B) 

(3) IMO^ (A) \Zf&& (C) *a«FLfc«lKrt 

(b) taM^mf-cwmm^m^ 

(4) H^(7>^ (A) (B) t«» (C) 

(5) (b) (d) ^s»Lfc«nrti», di» 

(A) (C) SrttgoHW-cWSn-i-s^fc 



(28) 
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(6) 0L» (C) fciSft (D) ta»Lfc««C*». 

(a) (b) ^ffisronffttttsm 

(7) fi£5> (B) irfiicft (C) kt&ft (D) fcfcttLfc 
*«Mt»i3J:t»a» (a) &&M<7>W¥-emai-Zjj 

(8) (B) *ffl»$*ifcH*±fcfi)W» (A) £fef$ 
Lfc«Bt*»J3J:OW» (C) £tt&©>lJ?-T?}&!jn-t5 

(9) (B) #a»**ifcH#±«Ji*» (A) 

[0 16 8] ±ffi, (1) ~(9) ©*3WSlc43V^Ttt, ft 

giascr, sdE-sas: (ii-d tfc« «i-3) -emz 
Matt** mm-®& (in) -casix* 

[0 16 9] JbfE(l) ~(3) *3«fcTJt<5) ~(8) GO^ft 

ttSfitvctJ:^. (c) asfi#«*;h.-o>.5±£ 

(3) (4) (6) (7) (9) ©##8efc*iV*-Ctts &gfcjS CTfi 

ftiSft-cvfc^jsa (o ffisrom^T^L-ct 

<fcV\, (C) 14, |S]— rtMoTV^Tt 

[0170] ±ge©j«# (a) (o 

»S*ifcH*»«U«», fifc» (A) (B) *5<fctf 

fig^ (o Amnzfifz®#Mmi&&. (d) 

# (B) teHTMto (C) #ffift£ftfc@#«&j&», 
fijc# (D) (A) , (B) tSXX*l*& (C) 

3-©&n»4, ittSiaSXT, lidfE-ASs*; (11-1) Ztcte 
(11-3) T?**ix5*«^*fl2^*, mrfe-us:^ (II 

I) $ix5# Hi-r/H^i©J: 5 4i^Mt): 
[0171] *H^I^5^-U7-f^©fi^fe-CI4 v 

£•#•5. 

[0172] *»WCtt. a£ttfc*S£\ !BfflM£-fc 

Jfcfci LTJUfrittf-fct, :/b/<>\ 7*>, 

^*-y-y, Kxj&V, <T 

fl/^op K, ^B/i^y-fcfi/, ^PB^y^ 



[0 17 3] ±E©«fc5£*W7^>a£fflttj«£Tffl^ 

(a) I*, assai y y h^au, ^^^^t-«i» 

LTilft 1 0 _8 ~ 1 0" 3 */K #S U< 14 1 0" 7 ~ 1 0 
- 4 ^<!:*5<fcpftg:?ffl^'b*i<, (B) ttafti 
0" 8 ~ 1 O -2 *^, $?* U< (4 1 0 _7 ~ 1 Q'^^t^ 
«J:5 4i-Cfflv^na. 4fcj*£ (B) 14, 

(B) (A) (^^VKiF-ICjftlLL-C) tM/l' 

* ( (B) / (A) ) ilJifO. 0 2~100, 
L<»40. 0 5~5 0££5J;?&fi-e/8^ib;}x5„ 

[0 17 4] J*£(C-1) »4, fifc#(C-l) fc, (A) 

*5<fciM# (B) Efw^a^JRW^ (M) £©*Mfc 

C(C-1) /M) il^fO. 0 1~5000, $f*L< 
14 0. 0 5~2 0 00i/ t c5 < t5^a-CfflVNe>tt2>„ 

[0 17 5] ^(C-2) 14, fig^(C-2) ^©7^5 = 9 
AJR^F-t, A5> (A) J3*tf*» (B) *<D±m&&» 
BR* (M) irO^e/wjt C(C-2) /M) ii^l 0~5 
ooo, »*LO4 20~2000i:/d;e<t;? ttmx-m 

[0 17 6] fig^(C-3) 14, fi2#(C-3) fc, fifc^ (A) 
atTMLto (B) ^ro^l^JglS^ (M) i 0>*Mfc 
C(C-3) /M] atl-10, #*L<(41 ~5t 

[0 17 7] r<&J:5**-V7* Vfi£ttfit£ffl 

V^^-L'^-C V©a^-flfil4, ii#--5 0~2 0 O'C, 
»*b<l40~l 7 0t©iiSH-Cfo5o S-g-ff^l(4, ii 
tfff~100kg/ci^ , W*L<(4^ffi~5 0k 
g/cm 2 ro*«=TT?*"9, g£fiJ5»4, m^, *51 

[0 17 8] #6*15* 1^7 Vfi^-fl:©^fi»4, S 

t UTI4, 7nt°U'V, l-T'x^, 

y, i-^df-fe>-, 3-^^-1-7^ 3->^/u-i-^>- 

^^yW-l-^3f-fe>, 4,4-v ! p<^^-l-^dr-tr>', 4,4-v 7 

^f^-i-'tyfy, 4-^5 L /i'-i-^*-fe>', 
-^df^V, l-Kf'-feV, 1-x 

a "tr i*©^^IS^ ^ 2 ~ 2 0 CO a -0C V 7 4 > ; 
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(29) 



y s ^n^r>, JjVif.fV^y^ S-*f-JU-2-/A> 
fhr>^ Kxiry, 2->^/W f 4,5, 8- 
^y-U2,3,4,4a,5,8,8a-^^^ fc Kn*f 7* 

i^v^y, l,4-^*-y-^>\ 1,5, h y^yftt* 
<Dfc$m*&& 4-20 OgSfttf ; 5-^f- y 

[0 17 9] Ztlh(O^Uy^>}^ m**-C&3^te2 
10 18 0] 

[0181] ^W^S^:^ y<Dmttfe\*. M 
^o2fWi(Dti/7^y^l 
i:*-e*5. **W©*«6-C»6ixfc^W7-f > <#) 

[0 18 2] 

[H^j] bit, *js«y^a<5v^r*5sws:Sfe^*# 
[0 18 3] ftts, HBBttS 

( [*] ) 12, 13 5t, ^yv^-CJH^Ufco 
mfttt (Mw/Mn) tt, o-^^P/^y-fe?>Sr»ai 
L~t\ 1 4 OtCfc^ty/^-^^g y^nv h 
^77^- (GPC) tCj:!9«J5£L"t3ft»fc 0 

[0 18 4] 

i J 

->!>A5. Igi:f^^l94ml§r4 00ml^7 
^M^^WSAU a»T^^/^/H8. 8m 
ltrlO^HtiTUfc. ffiTffeT'&, fflreinfflM! 

/l/^^^o!)Kl7. 6m I tll»ma»ttT«TL 

o'ctjuau 8 0t:-e2^iiHft»Lfco as** so 

#4. 8S1:%, v^i/[>^14ii%, ffilg^s 
7fi&%, TA'S = 2. 2®g%, mh^rv/gj&S 
9. 7 li%"C*)5H*ttOf * y«lK*»{A-l) 

ft 0 



[0185] [2£] £#£33RS» Ufe^Sffl l y y 
OOmU KlvTl-^MrVS: lOOml £AU £fi 

fcf-#y*«Wl»(A-l) LTO. 2 

^^n^^t/TE^ (a) "C^^tlS^^yr^ 
Kfb-&*(B-i) 0. l-r^^o^e/i/Sr^uy-CJEA"*" 

l4*f>4ff8kg/cn?-G, 7 0 < t-C3 0#fBJfi£ 

KfcJO*., »e>Jxfc#y^-«r, 13 0Wl2fflS 
BETI-ft«S*fc. Cul ^2. 85 dl/ 

g,Mw/Mn#10. 7^!)-r-ll. 6g^b 

[0 18 6] 
[ft3 3] 



IPr-^^ IPr 
/-N s xCl 
< Ti 
> — M x S C1 
iPrsX. iPr 



(a) 



[0187] 

(A-l) SrffiV^^o^ir t^ttraWCLTa^ttTo 
fco [tj] ^1. 4 3dl/g,Mw/Mn 

[0 18 8] 

[ittt«2] nmmi<Dm&\zid\,^x, m>r$ wis 

^&£-C0. ?x2*/\sm\,\ &m&2. 5kg/ 

cm 2 -G #AUfc^t£Jl^iP]«^U-Cfi^*tTofc B 
^^SSm, [n] #1- 97dl/g,Mw/Mn* 
6. 9<D^V^-10. 7g^#Wt 
[0 18 9] 

[£tt0|2] 30fcm*>a*fc*JV*"C, 

£«(b-i) teftitTlB* (b) -c^^wyr^ 

dl/g» Mw/Mn*ll. 2^!)v-l 1. Og 

[0 19 0] 
[<fc3 4] 



(30) 
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He 




< Ti 

N—N' S C1 »• (b) 

¥ 

He 

[01911 

(A-i) ^*>r^ K{fc£»(B-l) IdftxTfflf 

lea; (b) -e^stts^yrs Kfc£*(B-2) to. 

fc, [tj] jfil. 2 8dl/g, Mw/Mn 

[0 19 2] 

u f^yr-; K^fe(B-i) teftirtr^ [tr* (h 



y^/i^y/u) k] ^3-?a^b!) k 

([(Me3Si)2N]2ZrC12) £2^ *P*/Uffl^fcr. 

iHWira«fcLTa**fTofc Q En] # 

3. 26dl/g, Mw/Mn^lO. lCO/"Ky^- 
9. OgtmbtltZo 
[0 19 3] 

[Jt«E0»4] HtlCT 1 <DS^^*5^T, ***ta>%j 

^v^jfetoasrT^^-^^Js^^Ti s y^t 
u <a-i) «rfljw*\ f^yr^; wk* 

»(b-i) [tr* (hy^^y/to 

K] ^3->^p!) K ([(MSSi)2N2ZrC 
12) *2^^o^/UfflV^C:tW^I^«li-L-Cfi'& 
^rtTo^o [?)] #2. 79d 1/g, Mw 

/Mn»l. 9G9#y-7-6. 4g3&S»bttfco 

[@i] >fi£JH«(K<DS13Kxg 



[Hi] 



\ / 

^ CR2 N) > MXm ^ 



^ ^*>Jt>T*>ttft6ft 3 \ 



CO 



* 1/7* > 



